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DETAILED ACTION 

Information Disclosure Statement 

1 . The IDS filed on 1 /29/04 has been considered, except for the non-patent 
literature document (Kl YOUNG KIM ET AL, Cellular/PCS Dual-band MMIC 
Power Amplifier of a Newly Devised single-Input single-Chain Network; IEEE 
GaAs Digest; 04/03, pp 129-130; USA) is not considered and initialed by the 
examiner because the applicant fail to provide a legible copy of this document. 

Claim Rejections - 35 (JSC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 1 02 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

3. Claims 1 -3 and 1 7-1 9 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Nakahara et al (EP 0 634 836 A2). 
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-Regarding to claim 1 , see figure 5, and page 5, line 53 to page 6, Iine36, 
Nakahara et al discloses a bi-directional amplifier (see figure 5) having a first 
mode and a second mode comprising: 

a first port (20a); 

a second port (20b); 

a first amplification path (500b, 100B, 500a) electrically connected 
between the second port and the first port, biased to directionally couple a 
signal from the second port to the first port during the first mode and biased 
off during the second mode (see page 5, line 53 to page 6, line 5, page 6, lines 
24-29); and 

a second amplification path (500a, 100A, 500b) electrically connected 
between the first port and the second port, biased to directionally couple a 
signal from the first port to the second port during the second mode and 
biased off during the first mode (see page 6, lines 1 1 -23) . 

-Regarding to claim 2, Nakahara et al discloses that said first 
amplification path is a common source amplifier (comprising (7a, 7b), which 
have sources commonly grounded). 
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-Regarding to claim 3, Nakahara et al discloses that said second 
amplification path is a common source amplifier (comprising (7a, 7b), which 
has sources commonly grounded). 

-Regarding to claim 1 7, as similarly applied to claims 1 -5, Nakahara et al 
discloses a method (see figure 5) for bi-directionally amplifying an electrical 
signal, said method comprising: 

step (see figure 5) of providing a bi-directional amplifier having a first 
mode, (which can be called as a receive mode), and a second mode, (which can 
be called as a transmit mode), and including a first port (20a) , a second port 
(20b), a first amplification path (500b, 1 00B, 500a), and a second amplification 
path (500a, 100A, 500b); 

step (comprising (1 8) and ((1 3) of (1 00B))) of biasing the first 
amplification path electrically connected between the second port and the first 
port to directionally couple a signal from the second port to the first port 
during the first mode and biased off during the second mode (see page 6, lines 
10-29); and 
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step (comprising (1 8), ((1 3) of (1 00A))) of biasing the second 
amplification path electrically connected between the first port and the second 
port, biased to directionally couple a signal from the first port to the second 
port during the second mode and biased off during the first mode (see page 6, 
lines 10-29). 

-Regarding to claim 1 8, Nakahara et al discloses that said first 
amplification path is a first amplifier (comprising (7a, 7b)) including source 
terminals, and further including the step of grounding said source terminals 
(see figure 5). 

-Regarding to claim 1 9, Nakahara et al discloses that the second 
amplification path is a second amplifier (comprising (7a, 7b)) including source 
terminals, and further including the step of grounding said source terminals 
(see figure 5). 

Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 



5. Claims 5 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakahara et al in view of Hibbs, Jr et al (4,054,837). 

-Regarding to claim 5, in Nakahara et al, said second mode is a transmit 
mode for transmitting an output signal to the second port and said second 
amplification path is a transmitter amplifier (comprising (7a, 7b)) for amplifying 
an input signal received at the first port and providing the output signal to the 
second port (see figure 5). Nakahara et al further discloses a transmitter 
electrode (1 3) which is biased at a high voltage potential "bias voltage" (see 
page 6, lines 1 8-23) when the transmitter amplifier is in the transmit mode. 

Nakahara et al does not disclose whether the transmitter amplifier is 
optimized for high power. 

Hibbs, Jr et al teaches that transmitter amplifier can be implement with 
power amplifiers, e.g., class B or Class C, for high power amplification (see col. 



2, lines 38-42). 
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Therefore, for an application for high power amplification, it would have 
been obvious for a person skilled in the art to implement Nakahara et al 
transmitter amplifier (comprising (7a, 7b)) with power amplifiers, as taught by 
Hibbs, Jr et al, so that the amplification of the transmitter amplifier would be 
optimized for high power in order to meet the requirement of high power 
amplification. 

-Regarding to claim 20, Nakahara et al does not teach step of providing 
a radiating element that is electrically connected to said second port. 

Hibbs, Jr et al teaches that a bidirectional amplifier can be employed for a 
case of a radio transceiver remotely located from its antenna, or namely its 
radiating element, in such a way that the bidirectional amplifier is located close 
to and electrically connected to the antenna to amplify a received signal being 
received by the antenna before it is attenuated in the long line between the 
transceiver and antenna, and also to amplify a transmitted signal at the antenna 
to reduce the power loss in the long line (see col. 1 , lines 20-30). 

Therefore, for an application for an use of Nakahara et al bidirectional 
amplifier, it would have been obvious for a person skill in the art to employ 
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Nakahara et al bidirectional amplifier for a case of a radio transceiver remotely 
located from its antenna, or namely its radiator, as taught by Hibbs, Jr et al, in 
such a way that the bidirectional amplifier is located close to and electrically 
connected to the antenna at said first port or second port, to amplify a 
received signal being received by the antenna so that the attenuation in the 
long line between the transceiver and antenna would be compensated, and to 
amplify a transmitted signal at the antenna so that to reduce the power loss in 
the long line would be reduced. 

With such the application, it can be said that Nakahara et al in view of 
Hibbs, Jr et al teaches step of providing a radiating element that is electrically 
connected to said second port, as claimed. 

6. Claim 4 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Nakahara et al in view of Lazzarotto et al (6,937,61 5). 

-Regarding to claim 4, in Nakahara et al, said first mode is a receive 
mode for receiving an input signal from the second port and said first 
amplification path is a receiver amplifier (comprising (7a, 7b)) for amplifying the 
received input (see figure 5). Nakahara et al further discloses a receiver 
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electrode (1 3) which is biased at a high voltage potential "bias voltage" (see 
page 6, lines 1 8-20) when the receiver amplifier is in the receive mode (see 
page 6, lines 24-29). 

Nakahara et al does not disclose whether the receiver amplifier is 
optimized for low noise. 

Lazzarotto et al teaches that a receiver amplifiers can be implemented 
with low-noise amplifiers, e.g., CaAs FETs, in order to be optimized for low 
noise by minimizing the noise contribution of the amplifier (see col. 5, lines 
43-46). 

Therefore, for an application for low-noise amplification, it would have 
been obvious for a person skilled in the art to implement Nakahara et al receive 
amplifier (comprising (7a, 7b)) with low-noise amplifiers, as taught by 
Lazzarotto et al , so that the amplification of the receiver amplifier would be 
optimized for low noise. 

Allowable Subject Matter 
7. Claims 8-1 6 are allowed. 
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-Regarding to claim 8, none of prior art of record teaches a phased array 
system comprising a plurality of radiating elements, a bi-directional amplifier 
which has a first port and a second port, a receiver amplifier electrically 
connected between the second port and the first port, and transmitter amplifier 
electrically connected between the first port and second port, wherein the 
second port is electrically connected to each radiating element. 
8. Claims 6 and 7 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of 
the limitations of the base claim and any intervening claims. 

-Regarding to claim 6, the cited references fail to teach a receiver input 
matching network and output matching network for optimizing a receiver 
amplifier noise figure, and a transmitter input matching network and output 
matching network for a transmit amplifier wherein said receiver input and 
output matching networks are asymmetrical to said transmitter input and 
output matching networks. 
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Conclusion 

9. Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Sanh D. Phu whose telephone number 
is (571)272-7857. The examiner can normally be reached on M-Th from 7:00- 
17:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Matthew D. Anderson can be reached on (571) 272- 
41 77. The fax phone number for the organization where this application or 
proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-21 7- 
9197 (toll-free). 



Sanh D. Phu 
Examiner 
Division 261 8 
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